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(54) Abstract Title 

Software embodied method for enabling programs to run on otherwise incompatible architectures 



(57) A game information storage medium is loaded, while In use, to a first game machine adopting a first 
architecture, and includes a game program for a second game machine adopting a second architecture, an 
emulator program for converting the second architecture into the first architecture, and a game selection 
program. When the game information storage medium is started-up on the first game machine, by executing 
the game selection program, the first game machine displays a game title to be selected by a player, and 
executes a game program of the selected game title by using the emulator program. 
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Game Infonnation Storage Mediiim and Game System Using the Same 

5 

The present invendon relates to game infonnation storage mediums and game 
systems and, more particularly, to a game information storage medium and a game 
system using the game information storage medium that by storing on the game 
information storage medium for a first game machine a game program for a second game 
10 machine adopting an architecture different from an architecture of the first game machine 
and an emulator program for converting the second-game-machine game program to be 
executed on the first game machine and by executing the second-game-machine game — 
prografn on the first game machine, a game can be enjoyed on the first game machine. 

15 The conventional game system is structured by a game information storage 

medium such as a cartridge incorporating a semiconductor memory (ROM) or an optical 
storage medium such as CD-ROM, and a game machine main body on which the game 
information storage medium is to be unloadably loaded (video game machine or portable 
game machine). The game infoimation storage medium stores a game program 

20 configured with instructions dependent upon an architecture of a central processor unit 
(CPU) or graphics processor unit (graphic IC; GPU) incorporated in the game machine 
loaded with the game information storage medium. The game machine (second game 
machine as an inferior machine) mounts a CPU or the like to sequentially execute various 
instructions based on a game program stored in the game information storage medium, 

25 separately for operational processing (VI - V3) due to an operatmg CPU and graphics 
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processing (V4 - V6) due to an graphics processing unit, e.g. as shown in Figure 23. 
Thus, image representation and/or sound processing is realized for a game as determined 
by the game program, being provided for play by the player. 

Recently, the advancement of computer technology has improved the processing 
5 speed and/or processing capability of the CPU, etc. There is a tendency for the game 
machine makers toward developing and marketing the game machines incoiporating a 
CPU, etc. using a new-type architecture matched to the need of the times. In the 
meanwhile, in the game machines if the newer-type game machine (superior machine) is 
once released, the game program for use on the older-type game machine (inferior 

10 machine) released in the past, in general, is no longer usable on the superior machine. 

In the case that user uses respective ones of game program for the inferior and 
superior machines, there is a necessity that the inferior-machine game program must be 
played on the inferior machine and the superior-machine game program be on the 
superior machine. Whenever playing game program for different models, labor and time 

15 is required to change the connection between the game machine, the television receiver 
and the power supply thus imposing troublesomcness on the user. Also, the newer game 
machine (superior machine) is higher in function as compared to the older game machine 
(inferior machine) and hence requires enormous cost and time in developing game 
program to achieve the function. It has been difficult to line up applicable ones of game 

20 program in a corhparatively brief time immediately after the release. Due to this, there 
are less game program available immediately after the release of the new model game 
machine, resulting in inconvenience for the user. 

In the meanwhile, in order to make the inferior-machine game program usable on 
the superior machine (secure upward compatibility), the superior game machine must 

25 incorporate CPUs for these two machines, i.e. a CPU for the superior machine (including 
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for both operational processing and graphic) and a CPU for the inferior machine 
(including for both operational processing and graphic). This, however, greatly inareases 
manufacture cost for the main body of the superior game machine and hence is 
impractical. 

5 Meanwhile, it is to be considered, as another methods of making the inferior-game 

machine (different model) game program usable without complicating the superior- 
machine hardware structure, to implant an inferior-machine game program program into 
a superior machine one. However, the method with program implantation requires a 
considerable time of development, thus requiring development cost for each version as 
10 expensive as several tens of million yen. Due to this, unless popular game program to be 
expected of considerable sales of quantity, it is a practice not to implement program 
implantation onto different model game machines. Actually, there are often cases that 
implantation is difficult to realize. 



15 

Therefore, it is a primary object of the present invention to provide a novel game 
information storage medium and game system using the game information storage 
medium. 

Another object of the invention is to provide a game information storage medium 
20 convenient for a user or player with which the game program for an older-type game 

machine (inferior machine) can be used even on a superior machine without the necessity 
of large increase of manufacture cost for the game machine adopting a recent-type 
architecture (superior machine), and a game system using the game information storage 
medium. 

25 Another object of the invention is to provide a game information storage medium 



-3- 



and game system which can use game program for an already-released older-type game 
machine having an architecture in other kind without the necessity of planting a program 
for adaptation to a recent-type game architecture, thereby supplying an older-type game 
program to a player at low cost without requiring program-implantation cost for the game 
5 program maker- 
Still another object of the invention is to provide a game information storage 
medium and game system that game program already released for an older-type game 
machine and game program for a newer-type game machine can be accommodated, for 
supply, within a common information storage medium so that game play is possible with 
10 the inferior-machine game program or superior-machine game program without the 
necessity of exchanging the storage medium. 

Accordingly the present invention provides a game information storage medixun 
utilised for a first game machine adopting a first architecture, comprising: 

at least one game program for a second game machine adopting a second 
architecture different from the first architecture of the first game machine; 

at least one emulator program which emulates the second game machine in the 
first game machine and thereby makes the game program executable on the first game 
machine; and 

a game selection program which is player-operable to select the game program 
fi-om a display of its game title, wherein 

at a time that the game information storage medium is started-up on the first 
game machine, the game selection program is executed and, on selection of the game 
title, the game program of the selected game title is executed based on the emulator 
program. 
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In preferred embodiments, the game information storage medium includes at least 
two game programs, and the game selection program causes the player to select any one 
of the game titles of the game programs, and starts execution of the game program of the 
selected game title based on the emulator program. 

Another game information storage medium preferably includes at least two emulator 
; programs which respectively emulate two kinds of second game machines having 

architectures different from each other and the architecture of the first game machine. 

The game selection program selects any one of the emulator programs in correspondence 

to the game program of the game title selected by the player. 

A further game information storage medium may include at least two emidator 

programs which emulate the second game machine in at least two kinds of first game 

machines having architectures dififerent from each other and the architecture of the first 

game machine, respectively. The game selection program starts the execution of the 

game program of the game title selected by the player based on the emulator program in 

correspondence to the architecture of the any one of the first game machines. 

In one aspect of the present invention, a game information storage medium is a 

game information storage medium used in a first game machine which includes a first 

processing means a writable/readable memory means- 

land an operating means operated by a player so as to 

utilize a game program for a second game machine which includes a second processing 

means having an architecture different from an architecture of the first processing means 

in the first game machine while making sure of compatibility, and has a game program, 

an emulator program and a game selection program. More specifically, the game 

information storage medium stores at least one game program^ for the second 

game machine; at least one emulator program which includes a program for 



converting the architecture of the second processing means into the architecture of the 
first processing means such that the first processing means can process the game program 
for the second game machine; and a game selection program for displaying a game 
title to be selected by the player, whereby the emulator program and at least a portion of 
the game program of the game title selected by the player are to be read-out. 

In this case, the emulator program calculates data to be generated by the second 

processing means bvJitilizing a virtual register. 

Furthermore, the emulator program may include a graphics processing emulator 

program and an operation processing emulator program. The graphics processing 
program causes the first processing means to emulate a function of a second graphics 
processing means provided in the second game machine. The operation processing 
emulator program causes the first processmg means to emulate a function of the second 

processing means provided in the second game machine. 

Then in a preferred game information storage medium, the game program includes 

game programs for at least two kinds of second game machines having architectures 
different from each other and the architecture of the fnst game machine. 

The game infomiation storage medium may further include a preliminary 
program. The preliminary program is a program for outputtmg preliminary mformation 
indicative of an outline of a game according to the game program. When the game tiUe is 
provisionally selected, the game selection program executes the preliminary program 
associated with the provisionally-selected game title so as to output the preliminary 
information, and when the game title is formally selected, the game selection program 
starts the execution of the game program of the formally-selected game title and the 
execution of the emulator program which causes the game program to be executed in the 
first game machine. 



In addition, "provisional selection" is an operation such that the game title is 
single-clicked, and "fonnal selection" is an operation such that the game title is double- 
clicked, for example. 

Furthermore, preferably, the preliminary program is a program for displaying an 
5 animation in which the outline of the game is demonstrated, a program for displaying a 
still picture image in the game, a program for displaying a sentence that explains the 
outline of the game, or a program for outputting the outline of the game in soimd. 

A game information storage medium according to another embodiment stores 
graphics data of a plurality of kinds of characters, a character display/selection program 

10 and a data replacement program. The character display/selection program displajrs the 
respective characters prior to the execution of the game program ?o as to causes the player 
to select a desired character out of the displayed characters. The data replacement 
program replaces the graphics data read-out by the emulator program with the graphics 
data of the character that has been selected in advance by the player at a time that the 

15 execution of the game program is started by the emulator program and a game image 
based on the game program is to be produced. 

A game system according to the present invention is a game system for providing 
in a first game machine adopting a first architecture which executes a program stored in a 
game information storage medium a game for a second game machine adopting a second 

20 architecture different from the first architecture of the first game machine. The game 
information storage medium stores at lease one game program for the second game 
machine; at least one emulator program which makes the game program possible to be 
executed by emulating the second game machine in the first game machine; and a game 
selection program which displays at least one game title of the game program to be 

25 selected by a player. In starting the game information storage medium, the first game 
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machine displays the game title by executing the game selection program and causes the 
player to select the game title, and starts the execution of the game program of the 
selected game title based on the emulator program. 

In a game system according to a preferred embodiment, the game information 
5 storage medium includes at least two game programs, and any one of the game programs 
is caused to be selected by the game selection program, and the execution of the game 
program of the selected game title is started based on the emulator program. 

In a game system according to another embodiment, the game information storage 
medium includes at least two emulator programs which respectively emulate two kinds of 

10 second game machines having architectures different from each other and the architecture 
of the first game machine. The game selection program selects any one of the emulator 
programs in correspondence to the game program of the game title selected by the player. 

In a game system according to a further embodiment, the game information 
storage medium includes at least two emulator programs which emulates the second 

15 game machine in at least two kinds of first game machines having architectures different 
from each other, respectively. The game selection program starts the execution of the 
game program of the game title selected by the player based on the emulator program 
corresponding to the architecture of any one of first game machines. 

Another game system is a game system in which in a first game machine including 

20 a first processing means for processing a program stored in a game information storage 
medium, a writable/readable memory means and an operating means operated by a 
player, a game program for a second game machine including a second processing means 
having an architecture different from an architecture of the first processing means can be 
used. The game information storage medium stores at least one game program for the 

25 second game machine; at least one emulator program which includes a program for 
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converting the architecture of the second processing means into the architecture of the 
first processing means such that the first processing means can process the game program 
for the second game machine; and a game selection program for displaying a game title to 
be selected by the player. The first processing means reads the game selection program 
5 and stores the same m the writable/readable memory means, and displays a game title of 
the game program based on the game selection program, and when the player selects the 
game title, reads the emulator program and at least a portion of the game program of the 
game title selected by the player and transfers the same to the writable/readable memory 
means, and then, executes the game program stored in the writable/readable memory 

10 means while referring to the emulator program. 

In another aspect of the present invention, the game information storage medium 
further includes at least one game program - for the first game madiine, and the first 
game machine directly executes the game program for the first game machine when the 
game program for the first game machine is selected, and if the game program for the 

15 second game machine is selected, executes the game program for the second game 
machine based on the emulator program. 

According to the present invention, it is possible to use game program for an 
older-type (inferior) game machine even on a superior machine without incurring large 
increase of manufacture cost for the game machine (superior machine) adopting a new- 

20 type architecture. Thus, particular effects are provided, e.g. obtaining a game inforaiation 
storage medium convenient for a user or player and a game system using the game 
information storage medium. 

Furthermore, a game program for an already-released older-type game machine 
having a different architecture can be used without the necessity of planting a program for 

25 adaptation to a newer-type game architecture, providing an effect that the older-type 
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game program can be supplied to the player at low cost without incurring program- 
planting cost for the game program maker. 

In addition, a game program already released for an older-type game machine and 
game program for a newer-type game machine can be accommodated, for supply or sale, 
5 within a common information storage medium, providing an effect that the user can play 
games for use on different models in order using inferior-machine game program and 
superior-machine game program without incurring troublesomencss of exchanging the 
storage medium. 

Furthermore, by causing the player to provisionally select a game title, the outline 
10 of the game having the selected game title is indicated, and thus, the player can easily 
search a desired game. 

In addition, by replacing the graphics data included in the game program with the 
graphics data of the character that the player desires, it is possible to apply a variation on 
the game, and therefore, the single game program can be played by the player for a long 
15 time. 

Furthermore, a game program already released for a game machine adopting an 
old-type architecture (inferior game machine) and a game program for a game machine 
adopting a new-type architecture (superior game machine) can be accommodated, for 
supply or sale, within a common information storage medium, providuig an effect that the 
20 user can play games for use on different models in order using inferior-machine game 
program and superior-machine game program without incurring troublesomencss of 
exchanging the storage medium. 

An embodiment of the invention will now be described by way of example only 
and with reference to the accompanying drawings. 

25 
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Figure 1 is an exterior view showing a game system of one embodiment of the 

present invention; 

Figure 2 is a block diagram showing Figure 1 game system; 

Figure 3 is an illustrative view showing a hierarchical configuration with 
hardware, an operation system and various programs; 

Figure 4 is an illustrative view showing storage data on a game ujformation 
storage medium 30 according to first embodiment; 

Figure 5 is an illustrative view showing in detail storage data according to the first 

embodiment; 

Figure 6 is an Ulustrative view showing one example of an emulator program; 
Figure 7 is a main flowchart showing an operation of the first embodiment; 
Figure 8 is a sub-routine flowchart showing an operation of the first embodiment; 
Figure 9 is a display example showmg a menu displaying screen; 
Figure 10 is a typical view showing an uiside of a work RAM; 
Figure 11 is an illustrative view showing storage data on a game inforaiation 
storage medium according to a second embodiment; 

Figure 12 is an illustrative view showing in detail a game selecting program; 
Figure 13 is an illustrative view showing storage data on a game inforaiation 
storage medium according to a third embodiment; 

Figure 14 is a main flowchart showing an operation of the third embodiment; 
Figure 15 is an illustrative view showing storage data on a game information 
storage medium according to a fourth embodiment; 

Figure 16 is an illustrative view showing in detail list data corresponding to 
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programs for demonstration; 

Figure 17 is a main flowchart showing an operation of the fourth embodiment; 

Figure 18 is an illustrative view showing a display example of a game program 
selection screen; 

Figure 19 is an illustrative view showing storage data on a game information 
storage medium according to a fifth embodiment; 

Figure 20 is an illustrative view showing graphics data for replacement and 
graphics data of a game program; 

Figure 21 is a main flowchart showing an operation of the fifth embodiment; 

Figure 21 is an illustrative view showing a display example of a game program 

selection screen; and 

Figure 23 is a flowchart showing a principle of conventional CPU and GPU 

processing. 



Figure 1 is an exterior view of a game system of one embodunent of the present 
invention, and Figure 2 is a block diagram of the game system. In Figure 1, a game 
system 10 is structured by a video game machine 20 as one example of a superior, first 
game machine and a game information storage medium 30 detachably mounted on the 
video game machine 20. The game information storage medium 30 uses, for example, a 
large-capacity storage medium in various kinds, such as a digital versatUe disk 
(hereinafter abbreviated as "DVD") or CD-ROM as one example of an optical 
information recording medium, a high-density magnetic storage medium or 
semiconductor memory. However, explanation is made on the case using a DVD. The 
video game machine 20 is connected with a game controller 40 as one exainple of 
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operating means to designate a character (also called an object) or cursor movement for a 
game or an action of the character, and a home-use television receiver (hereinafter 
abbreviated as "TV") 50 as one example of a display device to display game images or 
graphics. Furthermore, the video game 20 is imloadably loaded with a memory card (or 
5 cartridge) 60 to backup, as required, a game proceeding. 

In Figure 2, the video game machine 20 incorporates a circuit board (not shown) 
within a main body housing 21. The circuit board is mounted with various electronic 
components such as a CPU 22 (central processor unit), etc. The CPU 22 is connected 
with a graphics processor unit (graphic CPU) 24 through a bus 23, and with a working 

10 RAM (also called as work RAM) 25, a video RAM 33 (V-RAM) 26, a plurality of 

controller connection ports 27a - 27d, a memory card connection port 28 and a DVD drive 
29. A TV (or CRT display) 50 is connected to the graphics processor unit (graphic CPU) 
24. Game controllers 40a - 40d are connected to the controller connection ports 27a - 
27d. A memory card 60 is detachably connected to the memory card connection port 28, 

15 Specifically, the CPU 22 is to process instructions of a first kind architecture. The 

CPU 22, at start-up, controls and administers the entire game system based on an 
operation program stored within a program ROM (not shown) built in the game machine 
20. When a DVD 30 is loaded on, the CPU 22 performs processing for a game based on 
a game program read out of the DVD 30 by the DVD drive 29. For example, based on a 

20 game program, the CPU 22 performs control of reading record data out of the DVD 30, 
writing or reading to or from the work RAM 25 or V-RAM 26, reading input data through 
the game controller 40a - 40d, the GPU 24 and processing other than graphics processing 
such as various operation processes for game processing. Also, the CPU 22 receives an 
input signal from the controller 40a - 40d through the controller connection port 28a - 28d 

25 and makes processing to vary a game image according to the input signal. 



- 13- 



The GPU 24 makes processing for image display, such as geometry operation 
processmg and rendering processing, according to an instruction given from the CPU 22. 
The work RAM 25 is to properly store CPU 22 operation results, etc. and store program 
data read out of the DVD 30 (first or second-game-machine game program and an 
emulator). The V-RAM 26 is to temporarily store display data to configure a game image 
(color data on a pixel basis), and controlled in reading and writing by the GPU 24. The 
memory card 29 incorporates a writable/readable semiconductor memory, such as a flash 
memory, to temporarily store game progress data. TTie data is to be read out as required 
after a game-over to enable resuming the game from the middle (replay). 

Figure 3 is an illustrative view of a hierarchical configuration of hardware, an 
operation system and various programs. In Figure 3. an operation system program stored 
in an internal ROM (not shown) is executed on the hardware (CPU 22) of the video game 
machine 20 (first game machine). When the game program read out of the DVD 30 is for 
the first game machine 20, a game program for a first game machine is processed on the 
operation system program (or by the CPU 22 through the operation system program). 
On the other hand, when the game program read out of the DVD 30 is a game program for 
an older-type second game machine different in architecture from the first game machine 
and lower in capability (and/or processing speed) than that machine, the same program 
cannot be direcUy processed on the operation system for the first game machine 20. In 
such a case, in order to make the second-game-machine game program be processed on 
the first game machine operation system, an emulator for converting the second-game- 
machine game program into a first game machine architecture is run on the operation 
system so that a second-game-machine game program can be run on the emulator. In this 
manner, the processing is made similar to that using a two-level hierarchical OS. 

Here, explained is the relationship between the video game machine 20 (superior 
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machine) as the first game machine and the second game machine (inferior machine; not 
shown). These in nature are not compatible in respect of hardware because of difference 
in architecture adopted. For example, if the CPU of the second game machine is an 8-bit 
machine, a 16-bit machine or a 32-bit machine, the CPU 22 of the first game machine 20 
5 has 64 bits, 128 bits or the like that is higher by 1 or 2 ranks, thus being by far higher in 
capability and/or processing speed than the CPU of the second game machine. In this 
case, if the second-game-machine game program different in architecture is processed on 
the first game machine 20, the difference in instruction word leads to malfunction. In 
order for preventing this, an emulator program is employed to convert the second-game- 

10 machine game program into the architecture for the first game machine 20, The emulator 
program includes, for example, an operational emulator and a graphics processing 
emulator. Specifically, the operation processing emulator is a program to convert the 
instruction words or functions to be processed by the second game machine CPU into an 
architecture adapted for the first game machine CPU 22. The graphics processing 

15 emulator is a program to convert the graphics processing function to be processed by a 
graphics processing unit of the second game machine into a function or architecture 
adapted for the GPU 24 of the first game machine. The program for the first game 
machine 20 or second game machine 20 and the emulator program are read out of the 
DVD 30 prior to starting a game and stored in the work RAM 25. 

20 Incidentally, where the second game machine is extremely low in capability e.g. 

8-bit or 16-bit CPU, and the CPU of the first game machine 20 is higher in capability by 2 
ranks or more (having a most recent capability), the invention can be achieved by time- 
dividing-processing both functions of operation processing and graphics processing only 
on the CPU 22 without providing the GPU 24 on the first game machine 20- Also, the 

25 first game machine 20 may use a high-speed computer instead of an exclusive-game 
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machine, to execute game programs. 

Next, explanations will be made in detail on various embodiments of game 
information storage mediums of the invention as well as game systems using the same. 

[Embodiment I] 

5 Figure 4 is a figure (memory map) illustratively showing storage data on a game 

information storage medium (DVD) 30 according to a first embodiment. Figure 5 is a 
figure showing in detail the storage data. In this first embodiment, the game information 
storage medium pVD) stores at least one or a plurality of game program programs 
applicable for any one of the inferior, second game machines (e.g. if exemplifying the 
10 video game machines marketed by the present applicant, a 8-bit FAMILY COMPUTER, 
a 16-bit SUPER FAMICOM and a 64-bit NINTENDO 64: All trademarks). In this 
example, an emulator program in one kind only is stored to convert game program 
architecture for the video game machine into architecture for the 128-bit machine (first 
game machine 20). 

15 Specifically, the DVD 30 includes, as shown in Figure 4, storage areas (or 

recording areas) 31, 321 - 32n, and 33. A game selection program is stored on the storage 
area 31. The game selection program includes a title list of the game programs for the 
second game machine stored on the storage areas 321 - 32n, a program to display a menu 
of recorded game tides and the like, a game selection program, etc., and as required, 

20 emulator-related information such as the kind or the necessity or non-necessity of an 

emulator to be applied for each of game programs. On the storage areas 321 - 32n, game 
programs are respectively stored for second-game-machine game program (game 1 to 
game n). The game program stored on the storage area 321 - 32n includes, for each game, 
a game title, a game control program, image displaying data (and/or graphics processing 

25 program) and sound data for sound processing (or sound program) (see Figure 5(a)). The 
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emulator program is an emulator program to convert the game program architecture 
applied on the second game machine into an architecture for the first game machine 20, 
and includes those for operation processing and graphics processing as required (sec 
Figure 5(b)). This emulator program, although hereafter described in detail with reference 
5 to Figure 7, is to be realized, for example, by an instruction-word conversion table, etc. to 
convert an instruction for the second game machine into an instruction for the first game 
machine. Consequently, the instructions, e.g. A, D, T, included in the game control 
program are instructions not to be directly interpreted by the CPU 22 (and/or GPU 24). 
These, after converted by use of the emulator program, are first given as instructions to be 

10 processed by the CPU 22. 

Figure 6 is a figure illustratively showing one example of the emulator program. 
In Figure 6, an emulation program stores a plurality of instructions for previous 
conversion and the corresponding instructions of after conversion such that, where 
receiving an instruction (A, B, . . ., J or K + L) constituting a game program for the second 

15 game machine, the same is converted into an instruction for the processing (a, b, j or 
kl) corresponding to that instruction to be executed by the CPU 22. Eadi time an 
instruction for the second game machine is given, the instruction is converted into an 
instruction for the CPU 22 corresponding to the received instruction and then supplied to 
the CPU 22, thereby emulating the instraction. Specifically, when an instmction A for 

20 the second-game-machine game program is provided, it is converted into an instruction 
suited for the second-game-machine game program architecture corresponding to the 
instruction A, thereby carrying out processing "a" corresponding to that instruction. The 
processing "a" may be configured by a plurality of instructions al - a3, e.g., due to the 
architecture of the first game machine 20. Also, where the instruction due to the 

25 second-game-machine game program is an instruction exclusive for graphics processing 
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(e.g. T, U), the graphics processing emulator converts it into an instruction suited for the 
GPU 24 architecture, according to which a processing (tl + 12 + 13, etc.) is to be carried 
out. The detail of the processing will be described hereafter. 

Figure 7 and Figure 8 are flowcharts for explaining the operation of the first 
5 embodiment. In particular, Figure 7 shows a main routine (general flow) of that 
embodiment and Figure 8 a subroutine of step 4. Next, explanation is made on the 
operation of the video game system 10 of the first embodiment along with the flowcharts 
shown in Figure 7 and Figure 8, with reference to Figure I to Figure 8. 

In a step (abbreviated as a symbol "S" in the figure) SI, displayed is a tiUe of the 
10 second-game-machine game program recorded on the DVD 30. SpecificaUy, the player 
25 mounts the DVD 30 on the DVD drive 29 of the video game machine 20 and turns on 
power. 

In response, the CPU 22 executes an operation system program stored on the ROM (not 
shown) and starts up the video game machine 20. At the beginning, the CPU 22 reads out 

15 a menu display/select program stored in the DVD 30 and writes it to a storage area 251 of 
the work RAM 25, thereby execuUng the menu display/selection program on the work 
RAM 25. This displays titles of a plurality of ones of game program stored on the DVD 
30 based on game list data contained in a game selection program. For example, a game 
program selection screen 51 is displayed on a display screen of a television 50, as shown 

20 in Figure 9. The game program selection screen 51 is, preferably, structured by a 

plurality of (three in the embodiment) layered screens 52a - 52c separately provided on a 
series-by-series basis of game program. The layer screen 52a - 52c has a tag to select the 
screen. A series name of game program is displayed on the tag. Incidentally, these of 
game program are game program for an older-generation video game machine (second 

25 game machine) different in architecture from and lower in processing speed than the fust 
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game machine 20. 

In a step S2, a game program selection process is performed. Specifically, a cursor 
53 controllable by the game controller 40 is displayed on the game program selection 
screen 51. The player selects a desired game title by operating the cursor 53 while 
5 viewing the menu screen. That is, the player clicks a tag of a desired series name to select 
an arbitrary series of a layer screen 52a - 52c, and then clicks an arbitrary game title of the 
series to select a desired one of game program. 

In a step S3, the selected game title is recognized by a selected-game starting 
program. A selected game program is read out of the DVD 30, and transferred to the work 

10 RAM 25 and written to the storage area 252. In this case, when the selected game 

program stored on the game program storage area 252 has a program capacity greater 
than a capacity of the game program storage area 252, a part of the game program is read 
out, e.g. reading out is made divisional in accordance with game progress. In association 
with reading out of the game program, an emulator program (X) related to the game title 

15 is automatically read out and written to the emulator storage area 252. Thereafter, the 
emulator program is started up by the CPU 22. 

In a step S4, the CPU 22 executes the selected second-game-machine game 
program while referring to the emulator program. In the emulation process of this case, 
as was explained with reference to Figure 6, the emulator program grasps an instruction 

20 the game program is to execute and makes processing according to that instruction, 

thereby indirectly executing a game program or the second game machine. This realizes, 
on the video game machine 20, a game based on the game program for the second game 
machine. The operation of step S4 is repeated until reaching game over or a game clear 
condition, the detail of which will be described later with reference to Figure 8. If 

25 determining game-over or game clear condition, this fact is determined in the next step S5 
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thus ending the game. 

Now, explanation will be made in detail on the processing of the second-game- 
machine program to be executed by ref erring to the emulator program, with reference to a 

subroutine of Figure 8. 

Incidentally, in order to facilitate to understand the processing, explanation is 
made by relating the processing the CPU and GPU of the conventional second game 
machine shown in Figure 23 to the processing by the emulator program of the invention. 
In the conventional, when displaying a figure such as a game character, object or the like 
by the second game machine, the CPU of the second game machine has executed 
instructions A, B (VI - V3) and thereafter the GPU has executed processing (V4 - V6) 
based on an instruction T. It is herein assumed for the CPU of the second game machine 
that the instruction A is an mstruction to write a value Y to an A register of the CPU, the 
instruction B is an instruction to add a value Z to the A register of the CPU. and the 
instruction T is an instruction to cause the GPU of the second game machine to perform 
processing of before displaying a figure based on a value of the A register. 

The emulator program allocates, in the work RAM 25 of the video game machine 
20, a virtually setting area to virtually reproduce for the CPU and GPU (second 
processmg means) of the second game machine or the work RAM and VRAM included in 
the second game machine. For example, a virtual CPU setting area is allocated. In a 
predetermined address, a virtual register, etc. corresponding to each register incorporated 
in the CPU of the second game machine. Due to this, a virtual A register corresponding to 
a particular register (A register in one example) of the CPU of the second game machine 
is set in a particular address of a storage area in the work RAM 25. When there is a 
processing to the A register of the CPU of the second game machine, the CPU 22 accesses 
the virtual A register in the predetermined address set in the work RAM 25 thereby 
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emulating the function of the CPU and GPU of the second game machine. Emulation is 
similarly made for the second game machine GPU, work RAM, V-RAM and so on. 

First, in a step Sll, in order to execute a program to display a figure, the emulator 
program reads out an instruction A constituting the program and makes a processing a 
5 corresponding to the instruction A. Specifically, the emulator program (CPU emulator) 
writes a value Y to a virtual A register having a particular address allocated in the work 
RAM 25 and corresponding to the A register of the CPU of the second game niachine* 
Incidentally, this processing a is executed by instructions al, a2 and a3 executable directly 
by the CPU 22. 

10 In a succeeding step S12, an instruction B is read out and the corresponding 

processing b is carried out. Specifically, the CPU 22 reads out the value Y stored in the 
virtual A register and calculates a value (Y + Z) as a value Y added with a value Z. Then, 
the value (Y + Z) is written again to the virtual A register. 

Furthermore, in steps S13, S14 and S15, an instruction T is read out and the 

15 processing tl, t2 and t3 corresponding to the instruction T are made in the order. This 

instruction T is to cause the CPU of the second game machine to deliver a value of the A 
register to the GPU of the second game machine so that the GPU can makes processing to 
render a figure. Specifically, the CPU 22 makes the following processing based on the 
GPU emulator program. Hiat is, the processing tl is first executed to thereby read a value 

20 (Y + Z) out of the virtual A register of the work RAM 25. The value (Y + Z) is written to 
an exclusive register in the virtual GPU setting area. Next, the processing t2 is executed 
to thereby perform operation processing, e.g. geometry operation, based on the value (Y 
+ Z) written on the exclusive register. Due to this, figure data is produced m the virtual 
VRAM area corresponding to the VRAM of the second game machine. Furthermore, the 

25 processing t3 is executed to thereby produce a figure in the V-RAM 26 based on the 
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figure data in the virtual VRAM area. Then, the CPU 22 instructs the GPU to render the 
figure. The GPU 22 produces an image based on the figure in the V-RAM and outputs the 
image data onto a television (step SI 6). The above processing by the video game 
machine 20 provides, on the television 50, display of a game picture nearly same as a 
5 game picture to be displayed by a game program for the second game machine (step S 
17). Incidentally, if there is input through the game controller 40, the instructions for the 
second-game-machine game program are sequentially read out to sequentially execute 
the process corresponding to the instructions. In this manner, the game program for the 
second game machine is made executable by the video game machine 20 having a 

10 different architecture. 

This makes it possible to use a plurality of ones of game pro^^m for the older- 
type second game machine on the newer-type first game machine without incurring 
complication in structure and cost increase of the first game machine. Also, the game 
program for the older-type game machine is comparatively smaller than the game 

15 program for the newer type game machine. The storage medium storing the game 

program for the newer-type game machine has an increased capacity greater than that for 
the older-type. Accordingly, it is possible to store a plurality of older-type games in a 
single storage medium for the newer-type game machine. Furthermore, there is a merit of 
providing user-game information storage mediums at low cost 

20 [Embodiment 2] 

Figure 11 is a figure illustratively showing storage data on a game information 
storage medium (DVD 30) according to the second embodiment. The second 
embodiment is different from the first embodiment (Figure 4) in that the game 
information storage medium (DVD) stores a plurality of game programs (game 1 to game 

25 n) to be applied to any of at least of two kinds of inferior, second game machines (an 8- 
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bit machine, a 16-bit machine and a 64-bit machine, in an example of the video game 
machines marketed by the present applicant, Nintendo). This example stores emulator 
programs in the number dependent upon the number of the inferior machine models (at 
least two kinds of a and iS , Of is an emulator to convert 16-bit one into 128-bit one and 
0 is an emulator to convert 64-bit one into 128-bit one) to convert game program 
architectures for at least two kinds of game machines into an architecture for the superior 
first game machine 20. 

Specifically, the DVD 30 has at least two kinds of emulator programs ( a , jS ) 
stored in storage areas 33 a , 33 iS , in addition to the storage data of Figure 4, as shown in 
Figure 11. Furthermore, a game selection program, as shown in Figure 12, stores the 
kinds of emulators (for three in kinds, a , iS , r ) to be used in executing on the first 
game machine a game corresponding to a game title. 

Next, explanation is made for a case of processing a game using the DVD 30 
storing information or programs as in the second embodiment as shown in Figure 11 and 
Figure 12. The processing in this case is to be achieved by additionally processing steps 
S6 and S7 in the flowchart of Figure 7- 

When a game title of particular game program is selected in step S2, grasped in the 
succeeding step S6 a game program kin. The game selection program herein includes, as 
shown in Figure 12 (A), game title list data, emulator list data (emulator identifying data), 
a menu display/select program and a selected-game start program. The game title list data 
is letters to display all the game titles of the game programs. The emulator list data is a 
list of emulator programs in kind corresponding to the game titles. 
The game title list data and th^ selected-game start program were already explained and 
hence omitted of explanation thereof. Hie game title list data and the emulator list data 
are stored by providing the relation to an emulator in kind required to execute the game 
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program on a game-title basis, as shown in Figure 12(B), 

In the case a player selects for example a game title 1, in step S6 is grasped a game 
program kind of the game title 1. In the succeeding step S7 determination is made based 
on emulator list data corresponding to the game title in order to determine an emulator in 
5 kind to execute the game program for the selected game title 1 (see Figure 12(B)), As a 
result, selected is an emulator program for an emulator a corresponding to the game title 
1. Thereafter, operation is made similarly to the above steps S3 - S5 whereby the game 
program for the game title 1 is executed based on the emulator program of the emulator 
a . In this manner, processing steps SI, 82, S6, S7, S3, S4 and S5 makes it possible to 

10 play on the video game machine 20 a game program selected for a plurality of kinds of 
second game machines different in architecture from the video game machine 20, 

This makes it possible to record and store, on one DVD 30, a series of game 
program developed for the 8-bit machine, the 16-bit machine and the 64-bit machine 
different in architecture (e.g. Super Mario 1, 2 and 3 for the 8-bit machine, Super Mario 

15 World for the 16-bit machine, and Super Mario 64 for the 64-bit machine: all the 

trademarks). The series of game program for different models can be played on the 
common first game machine 20 by merely selecting game titles. There is no need of 
exchanging hardware or platform, connection to the TV and game uifoimation storage 
medium. Meanwhile, the user can remember game rules in order while enjoying older 

20 series games havmg been released earlier. Thus, it is possible to prevent the feeling of 
sudden rise m difBculty level of as compared to the case of immediately playing game for 
the newest game machine, providing merits of enhancing stepwise the difBculty level, the 
game clear rate for all of the series and satisfaction by the user. 
[Embodiments] 

25 Figure 13 is a figure illustratively showing storage data on a game information 
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storage medium (DVD) 30 according to a third embodiment In the third embodiment^ a 
game information storage medium (DVD) stores at least one game program (in the case 
of plurality, game 1 to game n) to be applied to one kind second game machine (in the 
example of marketed by the present applicant, Nintendo, any one model of the 8-bit video 
5 game machine, the 16-bit video game machine and the 64-bit game machine), an 

emulator program in one kind to convert the game program architecture for the second 
game machine into an architecture for the first game machine 20, and at least one game 
program inherent to the first game machine. 

Specifically, the DVD 30 has a game selection program stored in a storage area 31 

10 similarly to Figure 4, at least one game program for the second game machine stored in a 
storage area 321, and an emulator program stored in a storage area 33, as shown in Figure 
13. Furthermore, at least one game program game program for the first game machine is 
stored as storage information particular to this embodiment in a storage area 32m. 
Incidentally, the game program for the second game machine may store a plurality of 

15 ones of game programs. In such a case, as in the second embodiment, a plurality of ones 
of game programs different in kind for the second game machine may be stored and 
emulators in kind corresponding to the kind of them be stored. 

Figure 14 is a flowchart for explaining the operation in the third embodiment. 
Next, explanation is made on the operation of this embodiment with reference to Figure 

20 13 and Figure 14. Incidentally, in Figure 14 duplicated portions with those of the Figure 
7 flowchart explained before are given with the same symbols, omitting explanations 
thereof. Also, the step S7 in Figure 14 is shown by the broken line, which shows that the 
step be omitted for a single emulator program case. 

As shown in Figure 14, a game title desired by a player is selected by steps SI, S2 

25 and S6. In the case that a selected game has a game title (m) for the first game machine 
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20, the processing shown in step S21 - S23 is carries out. On the other hand, where the 
selected game title is on the game program for a game machine other than the first game 
machine 20, the processing shown in steps S7, S3, S4 and S5 is perfomied. 

Specifically, if in step S6 a game title (m) for example is selected, the CPU 22 
5 grasps that the game program with that game title does not require an emulator (see the 
lowermost column in Figure 12(b)). In response, it is determined in step S21 that game 
program for the first game machine 20 was selected, and the process advances to step 
S22, In step S22, the CPU 22 and^or GPU 24 directly execute (execute without using an 
emulator) each instruction of the game program with the game title (m). In step S23, it is 

10 determined whether the game is over or clear or not. The operation of the step S22 is 
repeated until any of game ending conditions is detected. Incidentally, where there are 
plurality of ones of game program for the first game machine 20, the above steps SI, S2, 
S6. S21, S22 and S23 are similarly supplied. 

On the other hand, if a game title for the second game machine is selected in step 

15 S2, a game program kind is grasped for the selected game title in step S6, thus grasping as 
a game requiring an emulator (see Figure 12(b)). In response, in step S21 determination 
is made as not a program for the first game machine 20 not requiring an emulator, and the 
process proceeds to step S7. In step S7, where there are a plurality of emulators, an 
emulator kind is selected and in step S3 an emulator program is executed. However, 

20 where there is a single kind of an emulator, the process directly advances to step S3. 

Thereafter, the steps S4 and 85 are processed. However, the operation of steps S3 to S5 
or S7 is similar to that of Figure 7, detailed explanation thereof is omitted. 

This makes it possible to play with comparison between the game program for the 
older-type (inferior) second game machine and the game program for the newer-type 

25 (superior) first game machine, thus providing a merit of enjoying a game with a feeling of 
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improvement of perfomiance over the first game machine. 
[Embodiment 4] 

Figure 15 is a figure illustratively showing storage data on a game inforaiation 
storage medium (DVD 30) according to the fourth embodiment, and Figure 16 is an 
5 illustrative view showing the details of demonstration program list data. In addition to 
the third embodiment (Figure 13), the fourth embodiment stores on the game information 
storage medium 30 a demonstration program that is one example of a preliminary 
program showing an outline of the game according to the game program, and in selecting 
a game title by a player, the information showing the outline of the game of that game title 

10 is outputted and displayed. In this embodiment shown, in order to output the preliminary 
information showing the game outline, a case that the demonstration is displayed by an. 
animation will be described. 

Specifically, as shown in Figure 15, the DVD 30 stores in addition to the storage 
data of Figure 4 (or Figure 11) at least the demonstration program list data in a storage 

15 area 34, and demonstration programs DPI - DPn in storage areas 351 - .35n. The 

demonstration program DPI - DPn is a program for displaying on the TV SO connected to 
the game machine 20 an animation of at least a portion of the game according to the game 
title 1 - n. Furtheraiore, the demonstration program list data is data in which the 
demonstration programs DPI - DPn are respectively associated with the game titles 1 - n 

20 as shown in Figure 16. 

Figure 17 is a flowchart for explanation of the operation of the fourth embodiment, 
and Figure 18 is a figure showing a game selection screen displayed in the embodiment. 
Next, explanation is made on the operation of this embodiment with reference to Figure 
17. Incidentally, in Figure 17 duplicated portions with those of the flowchart having been 

25 explained are given with the same symbols, omitting explanations thereof. 
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As shown in Figure 17, in step SI, the game selection screen shown in Figure 18 is 
displayed on the TV. In order to grasp of the game outline of a desired game tifle, the 
player operates the cursor 53 while viewing the game selection screen so as to adjust the 
cursor 53 to a desired game title, and then, provisionally selects the game title (for 
example, single-cUck). In response to the provisional selection thus made, processing of 
the steps S31 - S34 are performed, and therefore, the animation of the game title tiiat is 
provisionally selected is displayed on the TV 50 as the demonstration. Then, the player 
who grasped the desired game title through the animation formally selects the game title 
(for example, double-click). In response to the formal selecUon, the processing after the 
step S3 shown in Figure 7 are performed. On the other hand, if the player grasped that the 
game title is non-desired game title through the animation, further provisionally selects 
other game title. During such the provisional selection, steps S31 - S34 are repeated. 

Specifically, in the step SI, by executmg the menu display/selection program of 
the game selection program, as shown in Figure 18, the game selection screen 51 is 
displayed, and the cursor 53 is displayed on the screen. Incidentally, at this time, the 
demonstration screen 54 has not been displayed. 

In step 831, the player provisionally selects (for example, single-cUck) the desired 
game title, for example, "Dr. Mrio": hereinafter, "game title i" by the cursor 53, in 
response to this, in the step S32. the game selection program detects that the provisional 
selection was made, and references to the demonstration program list data (Figure 16) 
stored in the storage area 34 of the DVD 30. The CPU 22 executes the game selection 
program, and based on the list data, reads the demonstration program DPi. for example 
corresponding to the provisionally-selected game title i, and stores the demonstration 
program in the work RAM 25. Then, the execution of the demonstration program DPi in 
the work RAM 25 is started. 
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In step S33, by executing the demonstration program DPi, the demonstration 
screen 54 is set on the game selection screen 51, and the demonstration animation of the 
game of the game title "Dr. Mario (trademark)" is displayed on the demonstration screen 
54 (Figure 18). In step S34, the player recognizes the animation displayed on the 
5 demonstration screen 54, and if the game is one that the player desires, formally selects 
the game title (for example, double-click) by the cursor 53. The game selection program 
detects the game title is formally selected, and then, executes the processings after the 
above-described step S3 (Figure 7). On the other hand, when the provisional selection is 
made again in the step S34, the steps S31 - S34 are repeated. By doing so, the player can 

10 grasp the outline of the game for the second-game-machine game program, and therefoTe, 
it becomes for the player possible to play the desired game more quickly and more surely. 
That is, there is advantage that it is possible to prevent the selection error that the player 
knew the selected game title is not of desired game after the game is started. 

In addition, in the fourth embodiment, a case that as the preliminary information 

15 showing the game outline, the animation is displayed for the demonstration of the game 
was described, but as other preliminary information, a still picture in the game may be 
displayed, or a comment sentence explaining the outline of the game may be displayed. 
That is, instead of the demonstration program, a program including the text data of the 
comment or the image data of the still picture can be executed by the CPU 21. Thus, in 

20 the demonstration screen 54 of the game selection screen 51 displayed on the TV 50 

connected to the game machine 20, instead of the animation, the comment sentence or the 
still picture can be displayed. If the comment sentence is utilized, it is possible to grasp 
the game ouUine in more detail, and if the still picture is utilized, the game outline can be 
grasped quickly with short time. 

25 Furthermore, instead of the animation, it is possible to output a sound from the 
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speaker (not shown) of the TV 50. More specifically, instead of the demonstration 
program, a program including the sound data is executed, whereby the outline of the 
game is generated from the speaker of the TV 50 in sound. In this case, there is advantage 
that it makes the player more easily grasp the gariie ouUine by the sound. 
[Fifth embodiment] 

Figure 19 is a figure illustratively showing storage data on the game infomaation 
storage medium (DVD) 30 according to the fifth embodiment, and Figure 20 is a figure 
illustratively showing the second-game-machine game program and replacement 
graphics data stored in the game information storage medium in detail. In addition to the 
third embodiment (Figure 13), in the fifth embodiment, a character display/selection 
program for displaying characters and making the player to select a desired character, and 
a data replacement program which replaces the character graphics data included in the 
game program with the character graphics data separately prepared are stored on the 
game infonnation storage medium (DVD 30). 

Specifically, as shown in Figure 19, the DVD 30 stores, in addition to the storage 
data of Figure 4 (Figure 11), the character display/selection program in a storage area 36, 
the data replacement program in a storage area 37. and the replacement graphics data in 
storage areas 381-38n, respectively. Furthermore, as shown in Figure 20(c), the 
replacement graphics data includes respective graphics data of the character graphics 
CGa - CGz and map graphics MGa - MGz. Furthermore, as shown in Figure 20(a) the 
second-game-machine game program comprises the game titie. tiie game control 
program, the graphics data and the sound data utilized by the game control program as 
described above. In addition, as shown in Figure 20(b), the graphics data included in tiie 
game program is constructed by the graphics data of the character of tiie hero or heroine 
in tiie game (tiie character graphics CGI and etc.) and the map graphics data (map 
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graphics MGl and etc.). As described later, the data replacement program replaces the 
graphics data of the character graphics CGI included in the game program 1, for example 
with the video data of the character graphics CGa for replacement. Therefore, the player 
can play the game character different from the original hero or heroine character as the 
5 hero or heroine. Incidentally, the description of the embodiment, the explanation is made 
on the hero or heroine character by way of example, but the present invention is not 
limited thereto, and it is possible to suitably change the map or other characters. 

Figure 21 is a flowchart for explaining the operation of the fifth embodiment. 
Next, the operation of this embodiment will be described with reference to Figure 21 

10 while applying the same symbols to the portions having been described, omitting 
explanations thereof. 

As shown in Figure 21, in the step SI, the game titles that can be selected arc 
displayed. In the step S2, the game title that the player desires is selected. Furthermore, 
in the step S41, the characters that can be selected by the player are displayed. In the step 

15 S42, the player selects a desired character. In the step S43, the game program in which 
the hero or herome character of the previously-selected game program is replaced with 
the selected character is generated. According to the generated game program, the 
processings shown in the steps S6, S7, and S3 - 85 are performed. 

Specifically, in the step S41, the character display/selection program is read frwn 

20 the storage area 36 of the DVD 30, and the program is written in the work RAM 25. 

Then, by executing the character display/selection program, the character selection screen 
52d as shown in Figure 22 is set so as to be displayed on the game program selection 
screen 51 as one example of a layered screen. 

In the step 542, the player operates the cursor 53 and clicks the tag of the character 

25 selection screen 52d. In response to this click, the character display/selection program 
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displays the character selection screen 52d. Then, the player moves the cursor onto the 
desired character name, for example, Mario, Luize, and etc. displayed on the character 
selection screen 52d and clicks the desired character. In response to the click of the 
character name, the character display/selection program grasp the character name thus 
dicked. 

In the step S43, the data replacement program is read from the storage area 37 of 
the DVD 30 to be written in the work RAM 25. Then, the data replacement program is 
executed. The data replacement program replaces the graphics data of the hero or heroine 
character included in the game program with the replacement graphics data as selected in 
transferring the game program previously selected from the DVD 30 to the work RAM 
25. Then, the game program in which the graphics data of the selected character is 
replaced is stored m the work RAM 25. The processmgs after the step S3, the game 
program stored in the work RAM 25 is executed by the emulator. The processings after 
the step S3 have been explained, and therefore, the explanations thereof are omitted here. 

Thus, m the newer-type first game machine, the game program for the older type 
game machine can be played while the character selected by the player is the hero or 
herome thereof, and therefore, the player can enjoy the older-type-game-machine game 
program multilaterally. 

In addition, in the data replacement program of the fifth embodiment, the graphics 
data included m the game program is replaced at a time that the game program is 
transferred to the work RAM 25, but by making the data replacement program always 
existing in the memory to supervise the processing in the step S4, and the game program 
is executed by the emulator, and at a time that the hero or heroine character is read-out by 
the game program, the graphics data of the hero or heroine character may be replaced 
with the selected graphics data. 
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[Other Embodiments or Applicable Examples] 

In the meanwhile, in the case of playing game using an emulator in the first to fifth 
embodiment, if emulated and converted instructions are stored in order in the work RAM 
25 for a constant time (e-g. several minutes or several seconds) so that a program that the 
5 CPU 22 executes the temporarily stored instructions at predetermined timing after 
game-over can be stored as a part of an emulator program, a merit is available that the 
game can be easily replayed regardless of a game program structure for the second game 
machine. The addition of such a program allows a game scene desired by the player to be 
arbitrarily replayed, thus enhancing player^s amusement. 

10 Furthermore, in the above-described embodiments, the game information storage 

medium which is for the first game machine having a single kind of architecture and 
stores the game programs for one or two more kinds of second game machine was 
described, but the technical idea according to the present invention is not limited thereto. 
For example, the present invention can be also applied to the game information storage 

15 medium which stores the emulator programs by which the game programs for one or two 
more kinds of second game machines can be executed on the first game machines each 
having individual architecture. For example, by executing the game selection program on 
the first game machine to which the game information storage medium is loaded, the 
emulator program according to the architecture of the first game machine is selected. 

20 Furthermore, the player selects the desired game title. Then, the execution of the game 
program of the selected game title is started based on the selected emulator program. This 
courses the player to utilize the single game information storage medium (CD, DVD- 
ROM, etc.) on plural kinds of first game machines (superior machine or newer-type 
machine). Therefore, it is possible for the game program makers to avoid a risk that the 

25 game information storage medium dedicated for each kind of the game machine and the 
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medium manufactured for a specific game machine remain unsold in a large amount. 
Incidentally, the selection of the emulator program can be performed by judging the kind 
of the first game machine by the game selection program, or the name of the first game 
machine is displayed and then the player decides the name of the Gist game machine to 
5 which the game information storage medium is loaded. 

The technical idea Of the invention is not limited to storing an emulator program 
and game program on an information storage medium such as a DVD, CD-ROM oi the 
like, but can be applied for delivering both the data through a bi-directional public line 
such as the Internet. For example, if the storage data stored on the above game 

10 mformation storage medium (DVD 30) is structurally stored on a storage medium (e.g. 
hard disk, DVD, etc.) provided in a server apparatus, a similar effect to the effect of the 
invention can be realized in a game machine on a teraiinal side coimected through an 
uiformation transmission line such as the Internet with respect to the server apparatus. 
That is, a similar effect can be provided for a user on the game machine on the terminal 

15 side by delivering, from the server apparatus to the terminal-side game machine, a set of 
game programs for a plurality of kinds of game machines different in architecture and a 
plurality of emulator programs to be executed on the terminal-side ^me machine. 
Specifically, when the server apparatus is accessed by the terminal-side game machine 
through the Internet, it transmits a game selection program to the terminal-side game 

20 machine. The terminal-side game machine executes the game selection program. A 

game select screen 51 shown in Figure 9 is displayed on a display device such as a TV so 
that a game title desired by a user is selected. When the identification data representative 
of a selected game title is transmitted to the server apparatus, the server apparatus 
determines an emulator kind required for the selected game tide based on correspondence 

25 data between a game title and an emulator as shown in Figure 12(b). Transmitted arc a set 
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of the emulator program and a selected game program to the terminal-side game machine. 
This allows the user to play on the terminal-side game machine with game program or the 
older-generation game machine by use of an emulator. By thus transmitting a set of an 
emulator and game program, it is possible to play with game program not to be played in 
nature on a model other than the game machine being used. Incidentally, by saving an 
emulator kind transmitted to a particular player and the data given correspondence to 
identification information to identify that player, where the particular player accesses the 
server apparatus and selects a game title requiring the same kind emulator, then it is also 
possible to transmit only the same game program. 

Furthermore, the above embodiment was explained for the case, as an applicable 
example of the invention, that the game program for the older-generation game machine 
manufactured/marketed by the applicant is to be used on the next-generation game 
machine 20. However, it is pointed out that the invention is applicable not limited to 
between the older-generation and next-generation game machines of this company but to 
between the game machines of other manufacturers. 

Although the present invention has been described and illustrated in detail, it is 
clearly understood that the same is by way of illustration and example only and is not to 
be taken by way of limitation, the spirit and scope of the present invention being limited 
only by the terms of the appended claims. 
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CLAIMS 

1 . A game information storage medium utilised for a first game machine 
adopting a first architecture, comprising: 

at least one game program for a second game machine adopting a second 
architecture different firom tiie first architecture of the first game machine; 

at least one emulator program which emulates the second game machine in the 
first game machine and thereby makes the game program executable on the first game 
machine; and 

a game selection program which is player-operable to select the game program 
fix)m a display of its game title, wherein 

at a time that the game information storage medivim is started-up on the first game 
machine, the game selection program is executed and, on selection of the game title, the 
game program of the selected game title is executed based on the emulator program. 

2. A game information storage medium according to claim 1 , wherein the 
medium includes at least two game programs, and 

the game selection program displays the game titles of the at least two game 
titles so as to prompt the player to select any one of the game titles. 

3. A game information stor^e medium according to claim 1 or 2, fijrther 
comprising at least one game program for the first game machine, wherein 

the game selection program displays the game titles of the game program for 
the first game machine and the game program for the second game machme so as to 
prompt the player to select any one of the game titles, and when the game title selected 
by the player is of the game program for the first game machme, the game program for 
the fffst game machine is executed directly, and when the game title selected by the 
player is of the game program for the second game machine, the game program for the 
second game machine is executed based on the emulator program. 



-36- 



4. A game information storage mediimi according to claim 2 or 3, wherein the 
emulator program includes at least two emulator programs which emulate at least two 

5 kinds of second game machines having architectures different from each other, and 

the game selection program starts execution of a game program for second game 
machine of the selected game title based on the emulator program in correspondence to 
the game program for second game machine. 

5. A game information storage mediiui according to claim 2 or 3, wherein the 
10 emulator program includes at least two emulator programs which emulate the sectHid 

game machine in at least two kinds of first game machines having architectures different 

from each other, and 

the game selection program includes a program for starting execution of the game 
program for second game machine based on the emulation program in corresponding to a 
15 kind of the first game machine. 

6. A game inforaiation storage medium according to claim 1, wherein the second 
game machine has a processing ability lower than that of the first game machine. 

7. A game information storage medium used in a first game machine which 
includes a first processing means for processing a program stored in the game iijformation 

20 storage medium, a writable/readable memory means and an operating means operated by 
a player for utilizing a game program for a second game machine which includes a second 
processing means having an architecture different from an architecture of the first 

processing means in the first game machine, comprising: 

at least one game program for the second game machine; 
25 at least one emulator program which includes a program for converting the 
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architecture of the second processing means into the architecture of the first processing 
means such that the first processing means can process the game program for the second 
game machine; and 

a game selection program for displaying a game title to be selected by the player in 
5 starting the medium, wherein 

the emulator program and at least a portion of the game program of the game tide 
selected by the player are to be read-out when the player selects the game title of the game 
program for the second game machine. 

8. A game information storage medium according to claim 7, wherein the 

10 emulator program includes a program which sets a virtual register equal to a register 
included in the second processing means in a storage area of the writable/readable 
memory means and calculates data to be generated by the second processing means by 
utilizing the virtual register in response to an instruction by the game program for the 
second game machine, whereby the first game machine indkectly execute said data as an 

15 instraction of the game program for the first game machine. 

9. A game information storage medium according to claim 7 or 8, wherein the first 
processing means includes a first graphics processing means for performing processing 
for displaying an image by the first game machine based on the game program for the first 
game machine, and a first operation processing means for performing operation 

20 processing other than the graphics processing, and 

the second processing means includes a second graphics processing means for 
performing processing for displaying an image by the second game machine based on the 
game program for the second game machine, and a second operation processing means 
for performing operation processing other than the graphics processing, and 

25 the emulator program includes 
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a graphics processing emulator program for causing the first processmg means to 
emulate a function of a second graphics processing means provided in the second game 
machine, and 

an operation processing emulator program for causing the first processing means 
to emulate a function of the second processing means provided in the second game 
machine. 

10. A game information storage medium according to claim 7, wherein the game 
program includes game programs for at least two kinds of the second game machines 
having architectures different from each other and the architecture of the first game 
machine, 

the emulator program mcludes a program for converting each of the game 
programs for different kinds of second game machines into the architecture of the first 

game machine, and 

the game selection program includes information necessary for selecting the 
emulator program for executing the game program of the selected game tide when the 
desired game title is selected by the player. 

11. A game information storage medium according to claim 1 or 7, further 
comprising a preliminary program for outputting preliminary information indicative of an 
ouUine of a game according to the game program, wherein 

when the game title is provisionally selected, tiie game selection program executes 
the preliminary program associated with the provisionally-selected game title so as to 
output the preliminary information, and when tiie game tide is formally selected, the 
game selection program starts execution of tiie game program of the formally-selccted 
game tide and execution of tiie emulator program which causes ibc game program to be 
executed in the first game machine. 



-39- 



12. A game information storage medium according to claim 1 or 7, further 
comprising: 

graphics data of a plurality of kinds of characters for being entered in a game; 

a character display/selection program which displays the respective characters 
prior to the execution of the game program so as to cause the player to select a desired 
character out of the displayed characters; and 

a data replacement program which replaces the graphics data read-out by the 
emulator program with the graphics data of the character that has been selected in 
advance by the player at a time that the execution of the game program is started by the 
emulator program and a game image based on the game program is to be generated. 

13. A game information storage medium according to claim 7, wherein the second 
game machine has a processing ability lower than that of the first game machine. 

14. A game system for providing in a first game machine adopting a first 
architecture which executes a program stored in a game information storage medium a 
game for a second game machine adopting a second architecture different from the first 
architecture of the first game machine, wherein 

said game information storage medium includes 

at lease one game program for the second game madiine; 
at least one emulator program which makes the game program possible to 
be executed by emulating the second game machine in the first game machine; and 

a game selection program which displays at least one game tifle of the 
game program to be selected by a player, and 
said first game machine includes 

a game selection program executing means for executing the game 
selection program to display the game tiUe on a display for causing the player to select the 
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game title, and start execution of the game program of the selected game title based on the 

emulator program, and 

a game starting means for starting execution of the game program based on 
the emulator program when the game program of the game titie selected by the player is 
the game program for the second game machine. 

15. A game system according to daim 14, wherein the emulator program includes 
at least two emulator programs which emulate at least two kinds of second game 
madunes having architectures different from each other, 

the game selection program starts execution of a game program for the second 
game machine of the selected game title based on the emulator program in 
correspondence to the game program for second game machine. 

16. A game system according to claim 15, wherein the emulator program includes 
at least two emulator programs which emulate the second game machine in at least two 
kinds of first game machines having architectures different from each other, and 

the game selection program includes a program for starting execution of the game 
program for second game machme based on the emulation program in correspondence to 
a kind of the first game machine. 

17. A game system according to claim 14, wherein the second game machine has a 
processing ability lower th^ that of the first game machine. 

18. A game system in which in a first game machine including a first processing 
means which process a program stored in a game information storage medium, a 
writable/readable memory means and an operating means operated by a player a game 
program for a second game machine including a second processing means having an 
architecture different from an architecture of the first processing means can be used, 
wherein 
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said game information storage meditrai includes 

at least one game program for the second game machine; 
at least one emulator program which includes a program for converting the 
architecture of the second processing means into the architecture of the first processing 
means such that the first processing means can process the game program for the second 

game machine; and 

a game selection program for displaying a game titie to be selected by the 

player, and 

said first processing means includes 

a first reading means for reading the game selection program and stores the 
same in the writable/readable memory means; 

a game program executing means for displaying the game tide stored in the 
game information storage medium based on the game selection program; 

a second reading means for reading the emulator program and at least a 
portion of the game program of the game title selected by the player and for transferring 
the same to the writable/readable memory means when the player selects the game title; 
and 

a game program executing means for executing the game program stored in 
the writable/readable memory means while refemng to the emulates program to process 
the game program for the second game machine of the selected game tide. 

19. A game information storage medium utilized for a first game machine 
adopting a first architecture, comprising: 

at least one game program for the first game machine; 

at least one game program for a second game machine adopting the second 
architecture different from the first architecture of the first game machine; 
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at least one emulator program which emulates the second game machine in the 
first game machine to thereby make the game program to be executed in the first game 
machine; and 

a game selection program for displaying a game title of the game program to be 
selected by a player, wherein 

at a time that the game mformation storage medium is started-up on the first game 
machine, executed the game selection program to display the game tides of the game 
program for first game machine and the game program for second game machine such 
that the player selects any one of the game titles, and when the game title selected by the 
player is of the game program for first game machine, execution of the game program for 
first game machine is started, and when the game tide selected by the player is of the 
game program for second game machine, execution of the game progr^ for second 
game machine is started based on the emulate program. 

20. A game information storage medium used in a first game machine which 
includes a first processing means for processing a program stored in Uie game information 
storage medium, a writable/readable memory means and an operating means operated by 
a player so as to utilize a game program for a second game machme which includes a 
second processing means having an architecture different from an architecture of the first 
processing means in the first game machine while making sure of compatibility, 
comprising: 

at least one game program for the first game machine; 
at least one game program for the second game machine; 
at least one emulator program which includes a program for converting the 
architecture of die second processing means into the architecture of the first processing 
such that the first processing means can process the game program for the second 



means 
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game machine; and 

a game selection program for displaying a game title to be selected by the player, 
wherein 

when the player selects the game title of the game program for the first game 
machine, at least a portion of the game program of that game tide is read-out, and when 
the player selects the game tile of the game program for the second game machine, the 
emulator program and at least a portion of the game program of the game title selected by 
the player are read-out. 

21. A game information storage medium according to claim 20, wherein the 
emulator program includes a program which sets a virtual register equal to a register 
included in the second processing means in a storage area of the writable/readable 
memory means and calculates data to be generated by the second processing means by 
utilizing the virtual register in response to an instruction by the game program for the 
second game machine, whereby the first processing means indirectly execute said data as 
an instruction of the game program for the first game madiine. 

22. A game information storage medium according to daim 20 or 21, wherein the 
first processing means includes a first graphics processing means for performing 
processing for displaying an image by the first game machine based on the game program 
for the first game machine, and a first operation processing means for performing 
operation processing other than the graphics processing, and 

the second processing means includes a second graphics processing means for 
performing processing for displaying an image by the second game machine based on the 
game program for the second game machine, and a second operation processing means 
for performing operation processing other than the graphics processing, and 

the emulator program includes 
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a graphics processing emulator program for causing the first processing means to 
emulate a function of a second graphics processing means provided in the second game 
machine, and 

an operation processing emulator program for causing the first processing means 
to emulate a function of the second processing means provided in the second game 
machine. 

23. A game information storage medium according to daim 20 or 21, wherein the 
game program includes game programs for at least two kinds of the second game 
machines having architectures different from each other and the architecture of the first 

game machine, and 

the emulator program includes a program for converting each of the game 
programs for different kinds of second game machines into the architecture of the first 

game machine, and 

the game selection program includes information necessary for selecting the 
emulator program for executing the game program of the selected game tide when the 
desired game title is selected by the player. 

24. A game information storage medium according to claim 19, further 
comprising a preUminary program for outputting preliminary information indicative of an 
outline of a game according to the game program, wherein 

when the game title is provisionally selected, the game selection program executes 
the preliminary program associated with the provisionally-selected game title so as to 
output the preliminary information, and when the game titte is formally selected, the 
game selection program starts execution of the game program of the formally-selected 
game title. 

25. A game information storage medium according to claim 19, further 
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comprising: 

graphics data of a plurality of kinds of characters for being entered in a game; 
a character display/selection program which displays the respective characters 
prior to the execution of the game program so as to causes the player to select a desired 
5 character out of the displayed characters; and 

a data replacement program which replaces the graphic data read-out by the 
emulator program with the graphic data of the character that has been selected in advance 
by the player at a time that the execution of the game program is started by the emulator 
program and a game image based on the game program is to be produced. 
10 26. A game system for providing in a first game machine adopting a first 

architecture which executes a program stored in a game information storage medium a 
game for a second game machine adopting a second architecture different from the first 
architecture of the first game machine, wherein 

said game information storage medium includes 
15 at lease one game program for the first game machine; 

at least one game program for the second game machine; 
at least one emulator program which makes the game program possible to 
be executed by emulating the second game machine in the first game machine; and 
a game selection program which displays at least one game title of the 
20 game programs to be selected by a player, and 

at a time that the game information storage medium is started-up on the first game 
machine, the first game machine executes the game selection program to display the 
game title on a display for causing the player to select the game title, and when the game 
title selected by the player is of the game program for the second game machine, starts the 
25 execution of that program based on the emulator program, and when the game title 
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selected by the player is of the game program for the first game machine, starts the 
execution of that game program for first game. 

27. A game system in which in a first game machine including a first processing 
means processing a game program, a writable/readable memory means and an operating 
5 means operated by a player a game program for a second game machine including a 

second processing means having an architecture different from an architecture of the first 
processing means and a processing ability lower than a processing ability of the first 
game machine can be used, wherein 

a game information storage medium used for the first game machine includes 
10 a game program for the first game machine; 

at least one game program for the second game machine; 
at least one emulator program which includes a program for converting the 
architecture of the second processing means into the architecture of the first processing 
means such that the first processing means can process the game program for the second 
IS game machine; and 

a game selection program for displaying a game title to be selected by the 

player, and 

the first processing means reads the game selection program to write the same into 
the writable/readable memoiy means, displays a list of the game programs stored in the 

20 game information storage medium on a display screen based on the game selection 
program, and when the game program for the first game machine is selected by the 
player, after reading of at least a portion of that game program for the first game machine 
and transferring of the same to the writable/readable memory means, executes the game 
program for the first game machine, and when the game program for the second game 

25 machine is selected by the player, after reading of the emulator program and at least a 
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portion of that game program for the second game machine and transferring the same to 
the writable/readable memory means, processes the game program for the second game 
machine stored in the writable/readable memory means while referring to the emulator 
program stored in the memory. 
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